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-#'tJS'fiLip.#^li^€^ ' & & - A ffi ilt SE ' fa m 

;fri£#it#P&44#'J€tetftft&>£^jM!r>^tfift ' J. 4. isj tR 

ft ' * it & 44 * «J € to m ft is] *a to 4l # - it £n -14 44 *J € to 

m f H a - t B 9 9 n t i ' fa - site u & m ; « € ^ x & 
^-UrtB^^H^f. ' -ffcffi^JL£.*fri&tiift*Ltt.«f£*. 

4 : £ *b & & - € H ft # ' # A3 ^ « # tfl. ft • * # */§ t 
^ ffl Ml 44 #'J 4i «t tf > m i^PMOS &NMOS I§J % it ^ % £ ' 

ft ^ » fcb t 3S» # * $ ° ISJ s% & Ifc itb t 3& #, # P£MOS it 

it * % & ^ 4r * ' a*,a + *«t*L**#5t&<t%"#** 

j£ ^ ^ 44 f J ° *j- ^ *t & € & It 4 '14 $ ^ to # ^ li € s£ 
# a ft ^ *t 9 & # ^ ® ^ ' 3N-PHB.A***#*ift ° 



-ft * ( -) * **^*B*: $ 3 0 

( ^ ) * ^*^,*B^7t#^*.H-ftjl8-¥-«.W: 
301 - 303 - 305 ftj ^PMOS t Jl ft 
^ *'&*.4MH«* (®W&m : Voltage Level Shifter) 



A voltage level shifter is provided. The 
shifter comprises an AND gate, for generating a 
synchronizing signal according to a periodic 
signal and a primitive input signal. The 
synchronizing signal and a first periodic control 
signal that is in phase with the periodic control 
signal are propagated to a device constructed with 
an inverter. The voltage level shifter further 
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311 - 313 $ ^NMOS % B a a ft 
331 & & Sl & H351 itj ^NMOS 



* * ^SL^H^-g- <L%tW%m • Voltage Level Shifter) 



comprises a buffer structure for generating output 
signal. A capacitor is as well comprised of the 
voltage level shifter for storing a signal. The 
switching scheme of this invention avoids the 
possibility of conducting PMOS and NMOS from power 
supply to ground during switching status, thus 
power consumption is cut down. This invention also 
eliminates channel width/length ratio issue; thus 
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* - %X&Wm& (%:W£& : Voltage Level Shifter) 

fabrication migration problem is omitted for 
voltage level converting. Therefore, for a 
transistor-repeated layout, chip area is 
substantially lowered, and manufacturing cost is 
reduced thereby. 
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2-*&WtL*n (1) 

n ^ t ' M*Piiri>14f ^tlet^ » i$ &PMOS ANMOS tit 
isj — jpj ^. ii . 4l Jl flfi # i£ ' # ffi ^ >^ ® 

'J? tL & - Sl ft H > U ft tk®i ft ' ii * * - l&PMOS > 
NMOS & j& - fl& f ^ t& ft t ■ -t € M JS A * J! ^ W h# 

* a* ' * St fe £ * 'J * t t* & € a B a It i77 Ifc alp 4| . ft. *t * 
i& ^ t PMOS ^NMOS P3Bf^.jft^.BfW*#a ' & *P * + II >7fL 

m. & 'if s*. > bp *» 4 *mos it ^ -ft. % & ' ft m & jtn u 

^ X yfc *h * >% ° 

' a - J: % ft # ^ ^ #J ft /vNMOS € ik *41 1 £.41 5 ^ 
& > #i iH «. &PMOS € a a a 11403 ^NMOS % a a a ^413 *f ife j& > Bp 
#4ffl#r7r:,R*lSf431 ' fc|*o*-i$j£A;te!3 • *1 II 4 3 3 

* ' 4* flfc ^ # It ^ M.TTL f ImtVIN > #-jb4 1l»lft 
^ ffl • #^^^Bf^tfL!t, ' *>^9|/^* ' &t JS^TTL € £ m 
St * to & # ^ & A Ol ^ v$ ' B£.4§33433d«jlW# • #t £H 

& ^ tfi st ^nmos % a a a «4 1 1 m m ' jl bbviN tfi sfe $ m & 



1 




12098twf.ptd $61 



2.*&W$LW (2) 

\k ' m a tNMOS t B a a ^415 t£ it ffijNMOS « B a a ft 4 1 1 it ft *. M 

#. % . * - & a # a* nq ffiPMOS 1 0 a ait4O5^ ffl m & & fa 

ijKGNDA) ' B *bPMOS % A 41405 it # g £ ^ it ?R ii ' i£ & 
P > NMOSC40 5 >415)fS]B^^it • ^-tfl^B^mffl^^9ffl^f 
> 1(415) £ JLJfc i^Wffi^r-JSSttall • rfn £ it 4 #J £ ft 
NMOS *TJfel$i&iitt& fJPMOS M ' ft. #PMOS 

jL & & ¥j Pal ft flfl M # & ' & * * # *J # t a B a It it if * St 

tb(W/L 4l fcb iH) tt^i » S xtb «t tf /&NMOS # & * If- it € 
ia ' «fctt£iii*fc£A * * JSL >b ■ fl& PMOS *'j *t tf jft * & A 
ilt pa ' £ A * * * * 3L * «t tf • 
ft ' f t A Bf f m t ' *»^4fflil^9ffl^f7F ' * 

• NMOS 1 aa It415 «t 1H9 # ' NMOS t 
a - »A 1 1 ffl ^ 0 8$ 53 24 it ft & & ' # & it >i ^ % ia la. Jfc. 



B9 



£ ' rfijPMOS t £k If 4 0 1 ffl & ^ 1ft - & H * * ' #T 

PMOS 1 a a a H4 01 S * 3 ft ^ U # 0 tNMOS fc a a a 11411 M & * 

<ft.'ffc*Jfef|-.£.ft'tt*a* ' - i^4^^it^l 6^ PMOS « a a a 
*t4 013*Jfc3 - • m JX it &K411 ) £VIN 4l jL * 

* T H it - 9 foP * NMOS IS] f$ it # * $ & ' S 

# * >* & • 

% 9Y ' >tffi^^a a aflI^^ftll^tM^^#^li^^- 

# t # J3 © ft ' # # * * AMOS ii it ■& £ tb ' Jty £ t ft 
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* iH* * * ' a I* ft >t o°o & * > € # £ 

# m n & 

- a & n # - # t 

ffl 2* «. A M *F SS « t» % & ' * t S « *&• 



a ^ 


IS] 






ft * it • ® & # # & 4ft A/ 4ft iB & #'J # # • 


* jtb 4T 


Jl 






4ft a/ 4ft tb tfl ft & 1 ' ataUt 3 ^! 


5& ' & 
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IB 


^ ft a * Hi ^ jtb > iJ-xt^t^ti^^# 


Hist 


& 






n 4l ft n & * - 




Ml 




B* 


4ft a m ft & t to ft to i£ > 4ft A «. & - & 4i 






tfl 


ft 


t to # ^ ft to ° # 4ft a. m ft * ft to # & 


j& * to 
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PMOS f b 9 9 ft A £NNOS f in It M) ft Ht & Bfl 










- is f -J m ft ' ^ it 4ft a m ft -M® t$ Pa'Ms - * 


t tt *fr 




tfl 


ft 


Atttt*]*lftfc«--<6lffl*4*** ' 4£ *J 


tfl ^ Ji 






II 


^AtfLftJifh^^Pal^ M PMOS I. 31 ft IS. & ft 




JX 






4ftA«t^L*fftt€A*t«'t- < t**#4i 


& ft #t 




a*. 
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> 4ft A «. M 4ft A ft to * & 1 • x>J 1 4ft a. m ft 


& a 


ft 


to 




B* > NMOS t a a a ft *P Rfl A ' flL4*t*tf#*.* 



ft # *j *g • 

it * # & n . 
it fa * # » 8 ■ 

ttaUf t '14 

1 & ' itb t 
^PMOS UNMOS d& 




s.^mt^m (4) 

J£ & & NMOS t a a a It ^ ftfl ' %L 3& $L $l S. fa 4iL & ' 3& ifc «fe 4& 

ilfei ° I s ] #. *fc ' >v m ft * ^ 
. nmos € a a B it a ^ m m ■ >&pmos t B a B 
&m&ift ft 3£.&&m.$L$k!& ' € s n -t #l 

H'J Ait . & £ # #t M PMOS ' «. # & 

f^^i^^i|^f5.^^$ ' & ft «. H'J & ft fa fa i£ £ o 

tR.ftiaHJfcia*!*fr>^ > #r ^ m ft ^ & 4ft b$- • 

P 55! t a a a ft ffl ' € ^ -L fp » 4L 4fc i£ Jt'J * 4ft i£ » i& it £ 

$.3S^ra*#-M M' t 8 B 9 H ' * & *J tn ft & f'i • JW ia it -t 
& 4l £ % j& a ' € & H -L 4l >fSL * a # ° * & *I m ft ft 

m • 

* # «m « **■ * ' t£ & ^ ^ w n m. p ^ t a a a m. > n 
^ € & it ^ ^ & -t. « « * m * & ffi h =. 4s $ n» % B a 9 

It ' ^i^M^ip-J-itt^^^^^^^^^-^-P^^B^ 
tt A - 9 -N 3! € b b b fll - - ft ~N 3! € b b b It • Itt^N 

£ % B a B It ^ ffl & 4* * « It ^ tfL ft i tft ft - P 3! t B B B It A tft 

ft - N 32 € B a a It ^ ffl *£ ft ^ - ft - *£ # 'J m ft • *t *h ' fifr T 

t € bb It tit * f /& it # A * ' *q teMOS m *t *f ;& *L ^ * 
|£ * * 4fcflL ' 4* # ^ $fr itj #x H tfL ft * # • -h ifc ^ 

« # f s n ' m *» a ^ — 4® $ fl»p 31 € b b b it ' * t - ft -=-p 
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s. - %*ntaw (5) 

m € B a a ft 4» ft M. ft & to * ' I^F^i^i-l^^l'Jt 




ft ; - % ^ « Jl it A ft A «. ^ * «r » ( <H *» * & *a n ) 

4H ft j& - P-l « ft * • 3 *b *° & ^ Rfl M € & ft « *» A - % 
iN^f a U • *n % t ^ -S-P € £ ft i& it J& ^ * ^ -+ 4L 





t 


b b b ft ' iH -kv ft £ 'J# & € a B a f 








' A it ^ «t it € 60 * '14 < 


> 




* 


tA-B|Ht ' & 4& to * 


% ^ & ft to ^ b^f . t* $ 


- & 




m ft a * j& £r 3t 5. to a. — j 


» & &t - % wkm 


m w 


> 


f£ £ J^N ^ € B a a ft & ffl & ft m 




# a 




fa HL ^ ft # t* $ -N 32 « a B a ft 


a « it .HLN $ m B a B ft i& 


ill HI! 


m 


♦ 1* $ -P 3! € a a a ft * it ' 


€ ^ a _L ^ Sp jS t »j 


# Ml 


* 


to ip. • ifc i£ # ^ & * .J tn ft « isj #. at- w ft 4s> a - jL 




> 


j& #r % & & % - & * -J m ft & & ' tt - jl mm m 


m > 




% ~P ^ € b B b ft Jb M Rfl ft & ' 


ft a « K ^P 3H € al ft 


* n 




.= P 3! € a a B ft # j& A ia & 5^ « 










ft A f£ * =-N ^ € a B a ft 


* it 






& H _L ^ Ip jf S RiJ ii it 


at € 




to • 4b> * m ft H'J # In A ft to i£ Hfc H • ® h to A 




to 


* ft tt ' M » -5.P 35! « a a a ft 


MM ' * « % — *£ *J 


m ft 


& 


& SL M. m ' ^tltl^Pf 


€ b b b ft ^ it ' s % n. 


» .2. 


P 3 


a t B a a ft i$ eg » m « « » — - 


% ^P n « a B a ft # 41 £ 


A m. in. 3& & ' «#Ji*LtPft'0$i»!fc#'fB,'flt* • ■ 




* 


4r> a. Bf jug. Ifl ft # to ^ ' i 


* # - > 4$ f >J m ft 






A. H jL m ' ft ^ - P 351 « 
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12098twf.ptd % 10 K 



& X ^ % M JW 4& # ^ 



i > (6) 

€ b S b It Jl 9 =- N 32 t a a a It US m ' 

ifr - «. ft ' • 

I5J ifc ' **frAH*J||Lmft**to*#&J&'i&to*l$ . 

i& % - is. M % to tfL ft#«te'hB*ffl*lii*&A.--SJ|&.aj » it 
# $ - N 32 € B a a It A f£ $ .= N 32 % & X* ifit 4. M ffl ' i* # - 
P 51! t B B a ft m t£ it ' t^J:4:t^^#^3|lfettf{Pil ° 











4S *I tfl. ft * 


A ' A «. « # - N 32 t b 3 b It 










N 31! f b b b ft Sf- it 


I ' t* « - P 32 € b b b Xt M M M ' H 4 








X 


tfl 


ft jfe to i£ 


» 9 — N 32 € B a a It A M BB Hfe H • 


rrj 




A 
4t 






~ & #'] tfl ft 


^ jsl & sl m. m it • it % - s. ^ w 








Ita. 




Hfc H ' « t| ^ t a 0 B ^ ^ ^ # ® t ^ ' *b 










ft 


j& to ip- • 


t 1 ^ ^ I'J tfl, t 4i jL 1 1 i 






ail 




A* 


~P 32 t B 9 B f 


tisit^it ' m « * — ^ ^ ^-P 32 




a 

BB 


m. 


Si! 




* 5- it a*- « 


' € ^ -L 4l ip .ft € to Bp * it 




5. 


ft 


r=rr. 












# 








ft ^ # to ^ ' tt * - ' » — « * >J 






tfl 






BitAiitf . t£ $ -p 32 t Ji ^301 $ 


i£ 


> 




i 




A 9 =. N 31! % 


1 B a a It M W ' t ^ i- lp ft f Il'l i 








to 




ifc ft • 


*#-#BfW*E(Td)Ai$l&*a.ffc 


ft 


> 








J= P 32 € B a B « 


t#:^#®m^^#^to^^.S ° 










*. 


# ^ ^ t £ 


to ^ # ^ is « » ^ a. ^ m % - 


JSl 








f-J 


€ to tfl ft ' 




SL 


> 


A 




m 


flt & € JS to 


^ # m if «e * >J tfl, ft ' # a tfi ft 


# 
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ft 


8f 


' a. — 


a ak m ( ^ - & * -J tfi ft ) n it m «r 
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3. - &WifL*H (7) 

$i^wkm%j8L%L>bz-ifL%L* a A je- > £ j& as- ^ h *e # & 

a a a ft II « % - * % — - XL % -H-N m t & IS # ffl #T i£ J& ^ 
ill 3& #. ° 

*&■ T # ^ Si. ^ ' ^Pl:^^-P^f 8 a a t - f£ $ - N 32 € 

B B 9 f H = N I! f B 9 9 ^ # I a$ 1 i ^ t > £ 3 IB #r 

7F . 0 £ -P 32 € a a a It A t£ $ -N m % a a a ft ^ ft «t tf # 
4ft ' m W it i& * - N m. % H a a ft ^ % OL t >7Tl it /h ^ f *o f; 

a*, -fc jib m a i. # I s ] £ t >ft ° 

&&W*-'%&4iL^#-&n t It ^ A Bf t t fu I tft # ^ 
a* Pal 5E. ' H|^dJ«.^*t.«r3S^P * NMOS & & ^ Bl fa H • &. 

J-X Jt it - f£ foP > NMOS Is] b£ f- ii. 4l # 4* $ 4% ' « ^ -f® & 
*l m * W A BJJ &-1PM0S ANMOS ' it ft t « * *fc Ml P-1 #J s& 
« £ Pi B& ' & 

l,*^^^-tjiii^^^s # > # at - * * s life n a £ 
m % m > t x # ^ - a * #j ' ii ae. ^ #r «* n ^ • # # 

#B ^ *> t : 
^ 3fe 3r 



1, 
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s. * ®r*natty (8) 

#- # # i si ' m & ^ m m. * % w - & & * & #j - 

IB|**t^f:«fc.-*»*lBm^ 'P5l!€a B a HPMOSC101 ) 35! 
t B a a ^NMOSCl 1 1)*-£.4b ft T ia »f ft * 

s& «. ' pmos &NMOS >u* 2it -gt ^ i§] b$- ng is tf- it • * ^ a./ ifr * 

4£*]i$#H*»#5ffl#r7F » t $m ^ j&TTL ft £ m ft 
(VIN)* t^i^#^^il^^B| ' € al It 1 0 1 ft i% jL ft a a a It 
1 1 1 m 6k. n & M W ' At a *fr A * ^TV I N - #1 Bfr ffl SETd i s ^ «£ 
#>J ft to tn fit ( V A ) > ^ ^» -I « 115 f J f Ifl t - *n VOUT 1 B ^ 
*!r--fl*.ftft**tb$£*to ^-(VDDA) • ^feTdis #Ji K] ft it* JSL #L 
Hfc ft ' /*fttA^t*JW*t*(121)«#>f Ifc 
ft ' *fr t& <fc *] Ifr * * lb 'ft * 48. it * *t ft (GNDA ) • # V I N #r 
a A * to ^ Bf ' % bb ft 1 1 1 Bp M & ' 4£ # VOUT IB IS- it 4k it 
5. 4& to ip-(GNDA) ' *fri&*rt;i$**to*Jlfcft 
(VDDA) • is] #. *h ' VIN * itj to apt # & # 4i ip- • ft ft It 
1 1 1 ft & M ffl ' € B a a It 1 0 1 Bfl & flfr 4£ # ^ m 5ETk ia H*. 
ft ' VOUT 1 B ^ to S'J & ft S- 1 2 1 fa a 4£ # ifr 4£ > & % 
& ft M € a B a fft 1 0 1 ' 4£ # & to * i£ * € 5- VDDA > ft 

ifc «. M A « tb f% £ 46. to * Ml ft(GNDA) • 0 *b 4£ f'J tfl !£VA 
^1fc*f*|-^ftft.###jL&4L*** » 

#. # # 6 ffl ' * t ^ t f ^ f 8 ^ - ^ ^ f ^ t ' 

«EJ^it#Jtfl.^#^t^^^a^Bf^Bf^SI ° # «e #J € to m 

Sfc(VA) ' a ffl * St «| Ifr A. > *o $6 H flf * ' #^ aTTL ft Jft 
m Ife ( V I N ) ft A to # ' P 3S! € B a a It M A • VOUT 1 B ^ to ^ flfl 
* iih to i^(GNDA) ' iS it A € £ VDDA > ^3&^£3£t£ • itb^ 
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NMOS(251 ) » £ € 44 ffl, ft(VA) & *J » M ia it A % *&■ « • 
V0UT1B 4L 44 * *•] * % 3g: H221 do « 4$ # ^ -fit • * ^ # 
ft*»»7B^7F ' * € to m ft(VA) ft 4&44 * . V0UT2B ^ 
14 # M * f ^ i221 ^ a # ^ f - I • 

& & & & w z-tstti %l m. > #L#3-*fcteir*fc *j ^ € a 

to i£ * & H sg- . *o $ 3 m ft Hr * ° BfrT*frtfitt.«.4lr35 
( 3 3 1 ) & T ^ « % T - «. » & t& tf j& it t #J A * » £- 4& 
MOS MtStth&lta*ft4L^*^<tjllL ' 4fc # A 4* tfJ A *fr #t 
m ft Jfc # ' ^I5]^2Bim^^^M#t^(221) • ffii € t 
^ -^PMOS tSt ft & 4£ & ^ -t & € a B a It ' W *» * « J# & 

€ b b b It ' ' %L*%foiSLt\%Q-tt]^ 

# ° -t to ^ - J!& tH St ' *» ^ 8 ffl #r >f » JDfLTTL € J£ m 
ft*4&4&*#**j&il&4fc*«$ ' *l € 44 m ft ( V A ) a & ']> JUL 
m % 3. ^Twa b£ ffl ft ^ - £ JtH #r • -fc *b - % Jfo m M W • £3 
8 f j^tf t i t NMOS € a B a It 31 1 & W J6t tffc 1$ ' ffijVA # in * 
48, -fit * 4£ #NMOS «g a 9 a ^313 A Bfl M € a 9 a H3 51 i& i& M ffl ' 
PMOS € B a a &301 H<] tf- it ' VOUT3B ft'] ft # ^ #. 44 i£ > r?g «e f-J 
f ttfl ft(VB) a IS) #. W ft ft ^ - JL JUL £r ' 

Twb ' &b - sl %km m m » pmos t a a 9 it303 m i-i }r i > #f 

aPMOS t a a a «303 ^PMOS f a B a It305 *>J ft j£ $ IS. & & • # 
VAM I tf ' 3& ftNMOS f B a a ^313 1 53 Iffl € a B a It351 tf- 
it > ffiiPMOS t b b b It 301 M ffi ' VOUT3B M iS it « S. fa 44 ip- 
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